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Abstract 
Although measuring pre-adolescents’ text-learning strategy use with self-report inventories is most convenient 
for large-scale research, their use is accompanied with some concerns and their validity has been criticized. This 
study compares two different measurement methods (i.e., self-report and think aloud). More specifically, the 
relationship between subscale and item scores of the Text-Learning Strategies Inventory and the occurrence of 
the corresponding coded behavior in students’ think-aloud protocols is studied. Moderate to high correlations 
were found for the subscales reflecting overt and covert cognitive text-learning strategies. Uncovering the 
relation between metacognitive self-reported and observed strategy use was more difficult.
© 2013 The Authors. Published by Elsevier Ltd. 
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1. Introduction 
1.1. Text-learning strategies  
Students are gradually confronted with more informative texts when progressing through their educational 
carrier, as they are increasingly used in classroom practice to reach instructional objectives (Schellings & 
Broekkamp, 2011). Therefore, equipping students with the necessary strategies for text-based learning arises as 
an important educational goal in late elementary education. Text-learning strategies encompass many individual 
learning techniques (e.g., highlighting, rereading) that promote students’ text processing (i.e., selection and 
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organization of text) and text learning (i.e., integration and recall of text information) (Merchie, Van Keer, & 
Vandevelde, 2013; Wade, Trathen, & Schraw, 1990). From a broad self-regulated learning perspective, these 
strategies are in essence either cognitive (e.g., organization), metacognitive (e.g., monitoring), or motivational 
(e.g., self-efficacy) in nature (e.g., Pintrich, 2004; Weinstein & Jung, 2010; Weinstein & Mayer, 1986). Some 
text-learning strategies can be executed overtly, making them easily observable (e.g., text-noting techniques, such 
as summarizing), whereas others are applied more covertly (e.g., mental learning techniques, such as 
paraphrasing or mentally rehearsing text) (Wade et al., 1990). Finding an appropriate way to map and gain insight 
into those strategies at the early stages of strategy development is important, not only to orient strategy instruction 
towards students’ spontaneous study activities (Pressley & Harris, 2006), but also to register students’ strategy 
repertoire evolution throughout a longer time span.  
1.2. Measuring text-learning strategies: think-aloud protocols versus self-reports 
 Many attempts have been made in the literature to measure learning strategies in various contexts with 
different data gathering methods (Schellings, 2011; Scott, 2008). Two methods are specifically related to learning 
from text. First, think-aloud methodology has been frequently applied (e.g., Fox, 2009; Greene, Robertson, & 
Croker Costa, 2011). Here, data are gathered on-line during task execution as learners are asked to verbalize all 
their ongoing actions and thoughts (Scott, 2008). In this way, text processing and learning activities are directly 
revealed without delay and are expressed in students’ own wordings. Afterwards, the verbalizations are 
transcribed by the researcher into a think-aloud protocol (TAP), which is subsequently coded with a TAP-coding 
instrument. The occurrence of the coded categories are used afterwards for analysis purposes. Using the think-
aloud method is, however, also associated with some concerns. For example, elementary school children may find 
thinking aloud very demanding due to their verbalization skills, concentration, or reactivity. It could also 
influence their strategic actions (i.e., they might process the text differently) or affect their later recall (Caldwell 
& Leslie, 2010).  
 Second, also task-specific self-report instruments can be used to gain insight into students’ strategy use during 
learning from text (e.g., Samuelstuen & Braten, 2007; Schellings & Van Hout-Wolters, 2011; van Hout-Wolters, 
2009). Here, data are gathered off-line, as students are asked to report on their strategy use after they have 
finished a certain learning task. More specifically, they are asked to rate the degree to which they executed the 
mentioned learning activity on a Likert-scale. This method can be advantageous as opposed to thinking aloud 
during studying as the completion of the inventory items implies less cognitive demands. Furthermore, students 
are able to complete the inventory at their own pace and are not disturbed by the researcher, which occasionally 
prompts students to keep on verbalizing their thought processes during the thinking aloud process.  
 The above mentioned description makes clear that both methods for mapping students’ text-learning strategy 
use are associated with some advantages and disadvantages, which are more extensively discussed in various 
other studies and are briefly enumerated in Table 1 (Braten & Samuelstuen, 2004, 2007; Caldwell & Leslie, 2010; 
Schellings, 2011; Schellings, van Hout-Wolters, Veenman, & Meijer, 2012; Scott, 2008; van Someren, Barnard, 
& Sandberg, 1994; Veenman & Alexander, 2011; Young, 2005). Based on the mentioned disadvantages, the 
validity of both measurement methods could be questioned. However, especially the use of self-report measures 
has most often been criticized in the literature, as they merely contain students’ own perceptions about their 
strategy use, which might differ greatly from their actual behavior (Braten & Samuelstuen, 2007). To address this 
recurring concern, previous studies have tried to explore the correspondence between self-report inventories and 
think-aloud measures to substantiate their validity (e.g., Schellings, 2011; Schellings et al., 2012). In this respect, 
this study focusses on the correspondence between two data gathering methods both aiming at measuring pre-
adolescents’ spontaneous text-learning strategy use, i.e., by means of on-line thinking-aloud and off-line self-
report.  
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Table 1.  
Overview of the main advantages and disadvantages of off- and online measurement methods 
 Advantages Disadvantages 
Off-line methods (e.g., self-reports) 
 Less intrusion into the normal thinking. 
Cognitive demands are reduced. 
Learners are more focused on the content and not 
disturbed or influenced by interaction with the 
assessment administrator. 
Straightforward and efficient data gathering and scoring 
in large samples. 
Memory-reconstruction problem: unawareness of or 
forgotten executed learning activities.  
Prompting effect: questions in the inventory may distort 
retrospective self-reports.  
Items problems: abstract wording, understandability. 
Reading proficiency and social desirability can confound 
reliability. 
On-line methods (e.g., think-aloud) 
 Uncovers thought processes and reveals the content of 
working memory. 
Data are gathered directly without delay.  
The learner does not give thought-interpretations and is 
not required to bring them into a predefined form. 
Reduces memory failure. 
Ability and reactivity to verbalize thought processes can 
compromise assessment. 
Verbalization stops can disrupt comprehension. 
Time and labor insensitive analysis, not easily usable or 
efficient with large samples.  
Can influence strategic action or later recalls. 
Data-incompleteness: learners can edit or omit thoughts 
that come to mind.  
2. Method 
2.1. Participants  
Twenty fifth and sixth-grade students (13 girls and 7 boys) took part in this study. Students were aged 
between 10.92 and 12.67 with a mean age of 11.84 (SD=0.62). Only one student had a different home language 
than Dutch. Students with varying achievement levels were selected to assure the sample was representative.  
2.2. Instruments 
Learning task. Students spontaneous text-learning strategy use was assessed individually by means of a 
learning task. Students were instructed to study a 300-word informative text entitled ‘the wonderful life of sea 
horses’ in their own way while thinking aloud. Beforehand they had a practice session in thinking aloud to 
familiarize them with the method (van Someren et al., 1994). The informative text was subdivided into three text 
paragraphs, each accompanied with a subtitle and a picture. During studying, students were allowed to make 
notes in any way they desired, but they were not obligated to do so.  
TLSI-subscales. Immediately after text-learning the Text-Learning Strategies Inventory (TLSI) was 
administered. In this respect, both a think-aloud and a self-report measure were compared in one research design. 
The 37-item inventory was developed and validated in previous cross-sectional large-scale research (Merchie et 
al., 2013). The TLSI consists of nine subscales: summarizing and schematizing (Cronbach’s Į=.88), highlighting 
(single-item scale), rereading (Į=.74), paraphrasing (Į=.72), linking with prior knowledge (Į=.71), studying titles 
and pictures (Į=.69), planful approach (Į=.58), monitoring (Į=.60), and self-evaluation (Į=.71) (Merchie et al., 
2013). The reliability of the full instrument in this study was acceptable (Į=.74). In the present study, some 
subscale reliabilities were rather moderate to low (see Table 3), probably due to the small sample size. The TLSI 
reflects overt (e.g., schematizing activities) and covert (e.g., mentally paraphrasing), as well as cognitive (e.g., 
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organization) and metacognitive (e.g., comprehension checking) text-processing and learning-activities. The 
inventory is task-specific as the included items specifically refer to the just accomplished learning task 
(Samuelstuen & Braten, 2007). Students were instructed to silently complete the inventory at their own pace after 
studying the text, rating to which degree they applied the specified learning activities in the inventory.  
TLS-frequencies. The twenty think-aloud protocols were analyzed by means of the Text-Learning Strategies 
Coding Instrument (TLSCI) (Merchie & Van Keer, 2013), which had a highly acceptable interrater reliability 
(Krippendorff’s Į = .91) (Hayes & Krippendorff, 2007). The coding instrument encompasses forty-three different 
subcategories representing both text-processing (i.e., to select and organize textual information) and text-learning 
activities (i.e., to acquire the text information). All subcategories are classified within eleven main categories 
reflecting, in accordance to the TLSI-subscales, both overt and covert, cognitive and metacognitive text-learning 
strategies. 
2.3. Data-analysis 
For data analysis, the inventory subscales or items were matched to the corresponding TLSCI main or sub-
categories. Following Schellings et al. (2012), the nonparametric correlation Spearman’s rho was used to 
calculate the correlation between the TLSI-subscales and the corresponding TLSCI-frequencies. As in some 
cases, there was only a direct relationship between a single inventory-item and one individual coding category in 
the TLSP, an item-level comparison was made. For this analysis, Kendall’s tau was used.  
3. Results and discussion  
In a first step, the TLSI-subscales were matched to the corresponding TLSCI-categories In this respect, three 
matching methods were applied. First, some TLSI-subscales could be immediately matched to whole main 
categories (matching method 1). For instance the TLSI-subscale ‘summarizing and schematizing’ was matched to 
the two main TLSCI-categories ‘scratch paper noting’ and ‘scratch paper learning’, consisting of several sub-
categories (e.g., making a linear summary, making a graphical summary, rereading scratch paper, covering up 
scratch paper). Second, other TLSI-subscales were matched to the accumulation of various sub-categories 
(matching method 2). This is for instance the case for the TLSI-subscale ‘linking with prior knowledge’. The 
main TLSCI-category ‘elaboration’ consisted of three sub-categories: ‘imagining text information’ ,‘activating 
prior knowledge’, ‘relating prior knowledge to the text’. However, only the last two TLSCI-subcategories could 
be explicitly linked to the inventory subscale ‘linking with prior knowledge’. Therefore, only the frequencies of 
those two categories were taken into account into the analyses. A third possibility was matching individual TLSI-
items to individual TLSCI-subcategories (matching method 3). This was for instance the case for the 
metacognitive subscales, as only two inventory items were reflected into the think-aloud coding categories. The 
TLSI-subscale ‘self-evaluation’ was not included in the comparison, as no corresponding coding category was 
found in de TLSCI. In total, 968 units (89.63%) of the 1080 total coded units matched directly to the TLSI-
subscales and were included into the comparison. Table 2 shows some examples of the three matching methods. 
Table 3 presents the descriptive information and the correspondence between the TLSI and TLSCI . 
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Table 2.  
Examples of the inventory items of the TLSI and corresponding TAP-fragments 
 TLSI-subscale Matching  
method  
TLSI-item Corresponding TAP-fragment 
Cognitive strategies  
Overt    
 Summarizing and 
schematizing 
1 I wrote down the most important 
information. 
‘First, I will read this and then copy the 
most important words on my scratch 
paper’ 
 Highlighting 1 I marked the most important things ‘I am going to mark this because I think 
it is important’  
Covert    
 Rereading  1 To learn the text, I read the text a lot 
of times 
‘I am going to reread this once again’ 
 Paraphrasing  2 I tried to repeat the text in my own 
words 
I stopped once in a while to repeat 
After reading the information on the sea 
horse’s physique, the student 
paraphrases: ‘Sea horses do not have 
any ribs, but they do have a dorsal fin’  
‘Wait… I’m going to retell this again’  
 Linking with prior 
knowledge 
2 I thought about what I already knew 
about sea horses 
‘I saw sea horses before and their head 
looks like the head of a horse’  
 Studying titles and 
pictures  
2 I looked at the pictures to remember 
the information 
Students covers up the body part-
picture and tells ‘so this is the spinal 
column and this is the fin’ 
Metacognitive strategies 
Covert
 Planful approach  3 First, I read the whole text and then I 
started learning 
‘First, I’m going to read the text’  
 Monitoring  3 While learning, I checked what I had 
already done and how much I still had 
to do 
Student checks during learning the 
length of the text. 
 Self-evaluation  / I managed to learn the text in a good 
way 
/ 
Table 3.  
Descriptive information on the self-report and think-aloud measure 
  Text-Learning Strategies Inventory (TLSI) Text-Learning Strategies Coding 
Instrument (TLCI) 
  TLSI-subscale N items 
(N items 
included in 
comparison) 
M (sd) Cronbach’s 
Į
N corresponding 
TLSCI 
subcategories 
Frequencies 
(percentage) 
Cognitive strategies 
Overt 
  Summarizing and 
schematizing  
7 (7) 2.84 (1.18) .90  11 380 (35.18%) 
  Highlighting  1 (1) 3.05 (1.70) /  7 149 (13.80%)
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Covert 
  Rereading  3 (3) 3.23 (1.03) .74  2 108 (10%) 
  Paraphrasing  7 (7) 3.09 (.61) .58  6 256 (23.70%) 
  Linking with prior 
knowledge  
3 (3) 3.08 (.88) .74  2 20 (1.85%) 
  Studying titles and 
pictures  
3 (3) 3.92 (.90) .39  2 39 (3.61%) 
Metacognitive strategies 
Covert
  Planful approach 
(scale) 
(single item) 
3 (1) 3.52 (.68) 
3.95 (1.32) 
.61   
1 15 (1.39%) 
  Monitoring (scale) 
(Single item) 
5 (1) 3.09 (.55) 
3.00 (.97) 
.47   
1 1 (0.09%) 
  Self-evaluation  5 (0) 3.97 (.44) .58  0 0 (0%) 
Note. The percentages of the TLSCI-frequencies are based on the 1080 total coded units in the protocols. In this respect 968 
coded units matched directly to the TLSI-subscales and 112 coded units were left out of consideration.
In a second step, correlations were calculated between the inventory subscales and the corresponding TLSCI-
frequencies. The correlation between the inventory and think aloud measures on the subscales ‘summarizing and 
schematizing’ (r= .78, p<.000), ‘highlighting’ (Ĳ = .50, p=.004), ‘rereading’ (r=.69, p<.000), ‘paraphrasing’ 
(r=.50, p=.037), ‘linking with prior knowledge’ (r=.52, p=.003), and ‘studying titles and pictures’ (r=.63, p=.001) 
were modest to strong and all reached significance. This is a promising finding, providing evidence for the 
validity of pre-adolescents’ self-reported cognitive overt and covert text-learning strategies. This finding is in 
agreement with previous research that also found promising positive correlations between self-reported learning 
activities and think-aloud measures (Schellings, 2011; Schellings et al., 2012). Future research could also take 
into account the examination of trace data (i.e., the observable data students produce during learning from text) to 
support the validity of the self-reported overt text-noting strategies (i.e., ‘summarizing and schematizing’ and 
‘highlighting’) (Braten & Samuelstuen, 2007).
In contrast with the significant correlations found for the cognitive text-learning strategies, low and non-
significant tau-correlations were found for the items concerning ‘planful approach’ (i.e., reading the whole text 
before learning) (Ĳ =-.255, p=0.116) and ‘monitoring’ (i.e., checking progress) (Ĳ =.238, p=.123). With regard to 
‘planful approach’ the item-mean of 3.95 shows that the majority of the students indicated that they have read the 
text before learning. However, after inspecting the think-aloud protocols, only one fifth of the students actually 
engaged in this activity. One possible explanation is that students may have forgotten they did not perform this 
activity (i.e., memory-reconstruction problem) (Veenman, 2011), assuming they have read the text (parts) before 
starting any text processing or acquiring activity. Another possible explanation is that the inventory item is 
interpreted differently by the students than it was intended by the researcher. In this respect, it would be 
interesting to interview students about their interpretation of the inventory items (Karabenick et al., 2007). 
Furthermore, the low correlation regarding the monitoring progress activity was not surprising, as this behavior 
was only counted once in the think-aloud protocols.  
Further investigation is needed to explore the relationship between self-reported metacognitive text-learning 
strategy use and actual behavior more in depth. Several inventory-items from the metacognitive subscales were 
not included into this comparison as no corresponding TLSCI-categories were found. For example, two students 
rated the item ‘While learning, I asked myself: Do I still have enough time?’ (monitoring subscale) with a 4, 
indicating that they have executed this activity at a rather high frequency. However, this was not reflected in their 
think-aloud protocol. Here, it might be possible that they actually considered the time during studying but did not 
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verbalize these thoughts or they could not make an accurate reflection upon this activity. Furthermore, the 
metacognitive subscale ‘self-evaluation’ was not included in this comparison as no corresponding behaviors were 
found. This might be due to the inventory items, which rather generally refer to the overall learning process (e.g., 
‘While learning, I managed to stay attentive and concentrated’ and ‘I managed to learn the text in a good way’). 
In addition, it can be hypothesized that these kind of verbalizations are less spontaneously expressed. Other 
measurement methods (e.g., retrospective interviews) could allow a more in-depth study of student’s self-
evaluation and furthermore of more motivational text-learning strategies, which were not included in this study.  
This study also encountered some of the above mentioned advantages and disadvantages of both applied 
methods. It however also illustrates their complementarity. For example, not all coded units could be explicitly 
matched to the inventory items. The TAP-coding instrument is more extensive, comprising more than forty 
subcategories, including specific coding categories for activities which were executed by only a few students or 
at a very low frequency. This allows a more fine-grained analysis. The inventory data on the other hand, 
documents a more general picture of the commonly used text-learning strategies in late elementary education. It 
furthermore allows us to gain insight into more general learning processes which are not always immediately 
reflected into the think-aloud processes. 
In conclusion, this comparison study provides evidence for the validity of the overt and covert cognitive strategy 
use in the Text-Learning Strategies Inventory. In this respect, the TLSI provided an acceptable alternative for the 
more time and labor-intensive think-aloud methodology. It is advised to complement the self-report data in future 
research with trace analysis. Further, multi-method research should be encouraged as examining the correlation 
between self-reported metacognitive strategy use and observed use was more difficult.  
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